Background: Healthcare professionals working in the community setting have limited
Introduction
Malnutrition is frequently under-recognised in the community setting (Elia et al., 2005) Volkert et al., 2006] . Malnutrition has many negative consequences that affect both the individual and the health service, such as delayed recovery from illness, poorer treatment outcomes, increased need for healthcare provision in the home, more frequent general practitioner (GP) visits, more hospital admissions, and longer hospital stays (MAG, 2003) . It is recommended that nutrition screening should have multidisciplinary responsibility and that a consistent tool or criteria should be used by all healthcare professionals to identify malnutrition or risk of malnutrition (MAG, 2003) . Expenditure on oral nutritional supplements (ONS), a commonly used treatment for malnutrition, has been growing steadily over the past number of years and was estimated to cost the Irish Health Service Executive (HSE) approximately €28 million in 2008 (Barry, 2009) . In a recent study of ONS prescribing practices in the Irish community setting (Kennelly et al., 2009) , approximately one-third of patients were 'unnecessarily' prescribed ONS. As a result of these findings, a community dietetics intervention that included a nutritional education programme for healthcare professionals and the instigation of a community dietetics service for patients 'at risk' of malnutrition was developed. Evidence from Irish and UK settings has shown that the management of malnutrition and the prescribing of ONS by healthcare professionals are largely not 'evidence-based' or in accordance with expert guidelines. Healthcare professionals receive little training on the management of malnutrition and access to literature on its management predominantly comes from sales representatives from companies selling clinical nutrition products (McCombie, 1999; Gale et al., 2001; Gall et al., 2001; Loane et al., 2004) . Healthcare professionals working in the community setting have previously expressed an interest in improving their knowledge about the management of malnutrition and the appropriate prescribing of ONS (Loane et al., 2004) , although the effectiveness and acceptability of methods to do so have not been established. However, the delivery of education programmes to healthcare professionals at their place of work, also known as 'education outreach' or 'academic detailing', has been shown to be effective in increasing the knowledge and improving the practice of healthcare professionals in other settings (Welschen et al., 2004; Madigan, 2005; Midlov et al., 2006) .
The present study aimed to evaluate a dietetics intervention designed for healthcare professionals working in the community setting (i.e. GPs, practice nurses, community nurses and private nursing home staff nurses). Changes in knowledge resulting from the intervention, reported changes in practice related to the management of malnutrition and the acceptability of the education programme and resources used, including the 'Malnutrition Universal Screening Tool (MUST)' tool (MAG, 2003) , were established.
Materials and methods

Study setting
The present study was carried out in 2006 and 2007, in one county in the midlands of the Republic of Ireland with a population of approximately 79 000 people (11% >65 years of age) (Central Statistics Office, 2006) and 42 individual GPs registered with the HSE primary care unit. Ethical approval was received from the Dublin Institute of Technology and the HSE Dublin Mid-Leinster research ethics committees. Before commencement of the study, no GP practice, community nurse or private nursing home had access to an HSE-funded community dietetics service for patients 'at risk' of malnutrition.
Participants in community dietetics intervention Healthcare professionals were eligible to participate in the community dietetics education intervention if the primary care practice or private nursing home where they worked was involved in the earlier study that had investigated ONS prescribing practices (Kennelly et al., 2009) . Participants included staff (GPs and practice nurses) from 10 primary care practices, staff nurses from seven private nursing homes and all community nurses (n = 53) working in the county where the study took place.
Community dietetics intervention
Content and format of the nutrition education programme
An outline of the format and content of the education programme delivered to each health professional group is shown in Table 1 . The format and content were developed after consultation with the health professional groups for whom the programme was designed and was based on previous Irish and UK studies on the nutritional knowledge and malnutrition management practices of community-based healthcare professionals (McCombie, 1999; Gall et al., 2001; Loane et al., 2004) , clinical guidelines from expert bodies (NICE, 2006; Volkert et al., 2006) and current evidence for ONS use in the community setting (Stratton & Elia, 2000; Milne et al., 2005) .
The format and resources for the education programme were developed and tailored to each healthcare professional group (Table 1) . One community dietitian (SK) facilitated each educational programme with support for practical group work from other community dietitians.
The resources developed included a folder containing the theoretical content of the education programme (Table 1) , case studies, and copies of two advice booklets for patients, 'Eating when you have a small appetite', which contained simple advice on how to achieve higher energy and protein intakes and 'A guide to using oral nutritional supplements', which contained advice on how to incorporate ONS into the diet. Both booklets were written specifically for this intervention. Each healthcare professional was also provided with a copy of 'MUST' (MAG, 2003) .
Community dietetics service for patients 'at risk' of malnutrition.
Each primary care practice and private nursing home participating in the education programme was offered access to a new community dietetic referral service for patients 'at risk' of malnutrition. Healthcare professionals who attended the education intervention were encouraged to nutritionally screen patients using 'MUST' (MAG, 2003) and refer patients 'at risk' of malnutrition to the community dietetics service. It was also recommended that all patients with current ONS prescriptions, regardless of 'MUST' risk category, should be referred to the community dietitian for review.
Evaluation of community dietetics intervention
Evaluation of the nutrition education programme was carried out using the three selfadministered questionnaires described below; the timing of the administration of these questionnaires is shown in Fig. 1 . A knowledge multiple choice questionnaire (MCQ) was used to evaluate changes in knowledge. MCQs have been recommended to assess changes in the knowledge of health professionals after educational programmes (Ghosh, 2008) and were administered at three time points (Fig. 1) . The MCQ consisted of eight questions and evaluated the effectiveness of the education programme in delivering key learning points. Possible answers were modelled on the responses of healthcare professionals in previous studies (McCombie, 1999; Gall et al., 2001; Loane et al., 2004) .
Participants were required to add their initials to the MCQ to make them identifiable for statistical analysis. A question that determined any previous education or training healthcare professionals had received about ONS was also included when the questionnaire was first administered (i.e. before the intervention). The MCQ (Appendix S1) was pilot-tested with a mixed group of healthcare professionals prior to its use in the present study.
Reported practices relating to the management of malnutrition were investigated 6 months after the education programme using a self-administered questionnaire containing both open and closed questions (Appendix S2).
This evaluation included questions about the provision of simple dietary advice to patients 'at risk of malnutrition' and how ONS should be used. Healthcare professionals were also asked to report any difficulties they experienced in giving dietary advice to patients.
The acceptability of the education programme itself was assessed using a self-administered questionnaire immediately after the delivery of the programme (Appendix S3).This questionnaire included questions on the format, content, and method of delivery of the education programme. This questionnaire was completed anonymously. The acceptability of the resources provided during the education programme to healthcare professionals including 'MUST' (MAG, 2003) was determined as part of the self-administered questionnaire 6 months after the intervention (Appendix S2).
Six months after the introduction of the community dietetics service for patients 'at risk' of malnutrition, referral forms received via the new referral pathway based on 'MUST' (MAG, 2003) were reviewed (by SK) to determine the number and source of referrals and to establish the location where patients were reviewed by the community nutrition and dietetics service.
Statistical analysis
Data were entered into spss for Windows, version 15 (SPSS Inc., Chicago, IL, USA) database and then analysed. The Friedman test was used to determine if nutritional knowledge was significantly different across the three time periods (before, immediately after and 6 months after the intervention programme). Wilcoxon signed rank tests were used to identify differences in nutritional knowledge from before the education programme to immediately after it was delivered, and from before the programme to 6 months after its delivery.
Results
Participation in nutrition education programme and evaluation of intervention.
A total of 96 (10 male and 86 female) healthcare professionals participated in the education programme (Table 1) . These healthcare professionals reported working in the community setting for an mean (SD) of 11.9 (8.87) years. The percentage completing the evaluation questionnaires at each time point is shown in Fig. 1 . Reasons for non-completion of questionnaires immediately before or after the education programme were late arrival (9/96) or early departure (5/96) as a result of clinical workload. Reasons for non-completion of questionnaires 6 months after the education programme included not wishing to complete (5/96), no longer working in the position (20/96), on annual leave during the study period (5/96) and uncontactable (11/96).
Participants' previous education on ONS
Forty-one of 96 (43%) healthcare professionals reported receiving previous education or training on ONS. Thirty seven healthcare professionals from this group gave further detail about the type of education or training they had received: 'Visits from sales representatives' was the most frequently reported response (33/37, 89%), with 'attending study days' reported by a small number (4/37).
Evaluation of changes in nutritional knowledge
Nutritional knowledge at all three time points (i.e. before, immediately after, and 6 months after the intervention) was assessed in 54% (52/96) of healthcare professionals who participated in the education programme. Table 2 shows the differences in mean knowledge scores during the three time periods for GPs, nurses and the full group (n = 52). There was a significant improvement in the mean knowledge score across the three time periods (v2 = 68.7, P < 0.05) for the full group. When nutritional knowledge at specific time points was tested, a significant increase occurred from baseline (pre-intervention) to immediately after the education programme (z =) 7.625, P < 0.001) and from baseline to 6 months after the dietetics intervention (z =) 5.535, P < 0.001).
Reported malnutrition management practices 6 months after the community dietetics intervention
Reported practices related to the management of malnutrition by healthcare professionals 6 months after the dietetics intervention are shown in Table 3 . The majority of healthcare professionals (80%; n = 43) reported always providing dietary advice to patients. The type of dietary advice most frequently stated as provided included the provision of dietary advice to patients using the information contained in the 'small appetite patient advice booklet' (n = 20). Other dietary advice offered included eating small, frequent meals (n = 11) and fortification of food (n = 9). Difficulties reported by healthcare professionals in providing patients with dietary advice included 'lack of co-operation from patients' (n = 12), 'social factors' (n = 12), and 'lack of time' (n = 8). 'Patients living alone with poor support' (n = 7), 'dementia/cognitive decline' (n = 6) and 'clinical depression' (n = 6) also presented difficulty for healthcare professionals when providing dietary advice. After the community dietetics intervention, consultation with the dietitian was the most common factor reported to influence the prescribing of ONS (n = 14). Low body mass index (BMI) or a BMI below 20 kg m-2 (n = 13), unintentional weight loss (n = 10), the use of 'MUST' (n = 9) and poor appetite/dietary intake (n = 8) also influenced the decision to prescribe or recommend ONS. Advice provided specifically about ONS included 'not using ONS as a meal replacement' (n = 7).
Recommendations on the volume (n = 5) and timing of ONS (n = 5) were also provided after the dietetics intervention. Measurement of body weight (n = 12) was the most commonly reported practice for monitoring patients prescribed ONS. Six months after the dietetics service for patients 'at risk' of malnutrition had been initiated at the eight primary care practices who participated in the intervention, 90 patients had been reviewed by the community dietitian. The majority of referrals (42%; 38/90) were made by a GP, 22% (20/90) by community nurses, 14% (12/90) by staff nurses in nursing homes, 12% (11/90) by practice nurses, and 10% (9/90) by dietitians in acute hospitals in the geographical area. The largest number of patients referred were seen in the GP practice (n = 36; 40%) although one-third (n = 31; 34%) were seen on a domiciliary visit and one-quarter (n = 23; 26%) were seen in the private nursing home in which they resided.
Acceptability of the nutrition education programme
All (73/73) healthcare professionals who answered the question reported that the format and content of the nutrition education programme was useful. Eighty-nine percent (81/91) gave comments on the 'most useful' aspects of the education intervention, which included: 'case studies' (n = 16), 'underlying causes of malnutrition' (n = 12) and 'appropriate use of ONS'.
The majority (70/91, 77%) were 'satisfied' with the duration of the education intervention, although five would have liked it to be longer, including three community nurses and two nursing home staff nurses. Six healthcare professionals suggested that the intervention could be improved by the inclusion of more case studies. Six months after the intervention, 80% of healthcare professionals (44/55) agreed that 'MUST' is an 'acceptable' nutrition screening tool to use in their workplace, with 62% (34/55) rating it as 'easy' or 'very easy' to use. This included 10/10 GPs, 27/34 community nurses, three of five practice nurses and four of six nursing home staff nurses. The reported use of 'MUST' by healthcare professionals since the education programme is shown in Table 3 . A mean rating in the range 4.1-4.6 out of 5 was given to the resources developed for the intervention by the participating healthcare professionals.
Discussion
Improving the management of malnutrition in the community presents a challenge for the health services and community dietitians. The evaluation of this community dietetics intervention suggests that this type of intervention has beneficial effects on nutritional knowledge results in an improvement in the management of malnutrition, prescription of ONS and monitoring of patients prescribed ONS in the community setting and is acceptable to healthcare professionals. Nutritional knowledge increased in both GPs and nurses after the education programme and this increase in knowledge appeared to be retained when healthcare professionals were followed up 6 months later. This is in keeping with the findings of other studies that have also reported improvements in nutritional knowledge and practices using this type of education intervention (Cadman & Findlay, 1998; Gall et al., 2001; Madigan, 2005) The majority of healthcare professionals (both GPs and nurses) surveyed 6 months after the intervention reported having made positive changes to their practice in managing malnutrition, including weighing patients 'more frequently', providing simple dietary advice to patients 'at risk' of malnutrition and using clinically justifiable reasons to prescribe or recommend ONS. The results of the present study suggest that the management pathway for patients at risk of malnutrition developed by the MAG of the British Association for Parenteral and Enteral Nutrition (MAG, 2003) works well as an onward referral tool to the community dietetic service for patients who are malnourished or 'at risk' of malnutrition in the community setting.
After the intervention, the present study contrasts favourably with two previous studies carried out in the same geographical region (Loane et al., 2004; Kennelly et al., 2009 ), both of which show little evidence of nutritional assessment techniques such as weighing patients or the provision of simple dietary advice to patients prescribed ONS. This suggests that there has been a 'shift' towards more 'evidence-based' practice by healthcare professionals in the region brought about by the intervention. The acceptability of the nutritional education programme was found to be good because healthcare professionals reported high satisfaction ratings with the format and content of the education programme.
Providing targeted education programmes for healthcare professionals within their workplace has previously been reported to be acceptable in other studies involving healthcare professionals (O'Brien et al., 2007) .
The healthcare professionals involved in this intervention highly rated the 'MUST' (MAG, 2003) . The majority found the 'MUST' to be 'user-friendly' and an acceptable nutrition screening tool; this is in keeping with the findings of a previous study by Stratton et al. (2004) in which the screening tool was also found to be 'easy to use' by healthcare professionals.
Although a small number of healthcare professionals reported not using 'MUST' 6 months after the education programme, a possible explanation may be that these healthcare professionals may not have encountered patients who were 'at risk' of malnutrition on a regular basis; for example, some community and practice nurses commented that the majority of their daily work was in the area of child health. With GPs, it was apparent that, in some cases, the task of nutritional screening was delegated to another healthcare professional.
The most common difficulties in providing dietary advice for 'malnourished' patients or those 'at risk' of malnutrition in this study were reported to be 'poor patient co-operation' and 'lack of time'. These two factors have been identified in other studies investigating low professionals (Kushner, 1995; Hiddink et al., 1999; Moore & Adamson, 2002) . It was not possible to determine the reasons for 'lack of patient co-operation' reported by the participants in the present study but it could be speculated that it may be related to factors such as dementia, depression, or poor social circumstances, which have been reported in other studies (Browne et al., 1997; Gall et al., 2001; Kennelly et al., 2009) .
Although this evaluation demonstrates that changes in practices in relation to the management of malnutrition in the community are achievable when healthcare professionals receive a specifically designed education programme coupled with access to dietetics services, some limitations of the present study must be noted. The sample of GP practices involved was relatively small (n = 8) and some of the findings observed in the study may not therefore be observed in evaluations of similar education programmes elsewhere. A further challenge encountered in carrying out the evaluation was that there was a relatively high turnover of nursing staff in all settings, although this was particularly the case in nursing homes, which meant that there was a reduction in the number of nurses who completed the evaluation questionnaires 6 months after the intervention. The high turnover of staff suggests that frequent and repeated education programmes are required to maintain high levels of nutritional knowledge, which has considerable implications for manpower planning for community dietetics services as the providers of such training. Recently, the use of a 'trainthe-trainer' method for educating nursing home staff in the use of 'MUST' was reported as successful (Lee & Scott, 2009 ); this may offer a possible solution to training needs in the nursing home setting.
The findings of the present study suggest that a community dietetics intervention comprised of an education programme supported by a community dietetics service for patients 'at risk' of malnutrition increased the nutritional knowledge and improved the reported management of malnourished patients in the community by healthcare professionals.
Evaluation of the actual changes in ONS prescribing practices by auditing patient medical records and the HSE database of ONS prescriptions is required to further verify the effects of this community dietetics intervention. 
Education Intervention Participants (n=96)
Immediately Following Education Intervention Self-administered knowledge questionnaire (MCQ*) (n=91/96, 95%).
Immediately following the education intervention Self-administered questionnaire about education intervention acceptability.
(n=91/96, 95%).
6-Months Following the Education Program
Self-administered knowledge questionnaire (MCQ*) (n = 57/96, 59%).
Self-administered questionnaire about current practice and education programme acceptability.
(n=55/96, 57%). 
Pre-Education Intervention
